What is a Mudboil?

8 1{z

The Tully Valley mudbaoils are voleanolike cones of fine sand and silt thal rmnge from several inches to several feet high and
from several mehes o more than 30 feet in diamwler. Active mindboils are dynamic ebb and-flow Features that can crupt and form &
large cone in several days, then cease Nowing, or they may discharge continuously for several years,

udboils have heen observed in the

Tully Walley in Onondaga County.
i central New York State, since the lae
[R5, Mudhails have continuously
discharged sediment-|aden (rbid) water
inte nearky Onondaga Creek, which
Mo te Onomdags Take The discharge
of sediment cavses sradeal land-surface
subsidence (fig. 1) that, in the pasi.
neeessitaicd Terouting a major petroleum
pipeline and a buried telephone cable,
and caused two road Dridges (o collapee,
This water discharged from mudboils can
he either fresh or brackish (saltv),

Mudbail activity wus Arst reported in

the Syravcuse, NY Post Standard. in a
shart article dated Cetober 19, 1599,

“Hully Vallev A Miniatre Voleano

Few people are awere of the existence of
a voleans in this tawn. It is a small one.
10 fe sure; bar very interesiing, T the 20-
rod-gorge where ilte crassroud leady by
the Tullv Yalley prase mill the Bard
highway bed hax been vising foor after

Joor fill the apex of u cone which hex

been booming has hroken open and
quickzand and wardr flow down the
mistiarers mouniain sides. It is an ever
increasing cone oblileratmg wagan
fracks as soon as crossed. The nearby
bluffis slowly sinking. Probabilv the
highvway must sometinme be changed on
aceount af the sand and water volcano,
wmless it ceascs is erupiten, ”

This hewspaper article aceurately
deseribes Tully Valley mudboils and
presages the collapse of the Otisco Road
bridge 92 years laler in 1991, The article
indicates that land subsidence occurped
nearby, but gives no indication that
Condaga Creek was tuchid; this was
eitirer an oversight by the reporter or was
not & CONcarn.

In 1991, the Ooondaga Take
Munupcment Conference identified the
Tutly Valley mudbaoils as the mnjor
source of wrbidity being discharged into
Onondaga Lake. Beginning in the fall of
1991, the Conference created the
NMudboil Working Group (reprosenting
loeal. State, and Federal agencies) to

= USGS



Figure 1. {right) Mudboil!
Deprassion Area, known as
the "MOA", as of November,
1894, View of land surtace
subsidence is toward the
wasl from the MDA dam
{Losation shown in fig, 3).
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(1) develop o plun of study e dentify the couse of mudboil
wetivity, wmd (23 [urmubite wavs (o reduce or eliminate
midhoil discharges. and thereby decrense or stop associated
turbiclity in Onondaga Creek, and pearby land subsidence. The
LS. Gualapical Survey in co-operation with researchers from
the New York State Department of Environmental
Conservation and Syracuse Universily, began the first
comprehensive, long-term audy of mudball activiry in the
Tully-Valley. The study plan wis to: (1) define the mechunism
and extent of mudbodl development; (23 drill tes welle o
define the glaciul stratigraphy {Tavering of glacial materials)
and therehy delineate ground-water flowpaths within the
valley, including drilling o deep test well 1o ponetrse the salt
beds below the muodboil aréa: (3) monitor the flow and
seiliment concentrations of mudboil discharges to calculate the
amount of water and sediment dischurged W Onondagn Creek;
(4) identify remedial actions to reduce those discharges: and
L3} monitor the results of those actons,

Ievar From a muedbeoil is driven by artesian pressure that
forees water and sediment upwarnd from reo sand and gravel
ayuifers through a 60-foot-thick laver of dense silt and clav.
The artesian pressure within the aguifer can lifl waler 20 feet
above land surface within mast of the vallev floor and 30 feer
ahove land sirface near Onondaga Creek. The source of the
artesian pressuie is surface water entering the yroumd-water
system along the valley walls — primarily a4t the soothern end

Figure 2, {left) Yoarly average suspended-
sediment load discharged to Onondaga Creek Irom
the mudboilidepression area, water years 1992-96

of the valley at the Tully Moraine and from theaHoavial st
the mouth of Rattlesnake Gull and Rambow Creeks.

The Mow of water from the mudboils chinges seasonally in
response (o changes in artesian pressure in thetwo aguilers, In
the spring, when ground-water recharge is greatest, the
mudbaoils in the main mudboil/depression area (MDA (Fie. 3,
inser map) can discharge 400 gallons per minule or mare; Ay
recharge to aguifers declines during the summer, artesian
pressure in the aquifers also declines, and How from mudboils
rypically decreases to 200 gallons per minute vr less. The rae
of mudbotl flow does not change in response to individual
rainstorms but does respond 10 seasonal variations in
precipitation,

suspended-sediment discharge friom the MPYA 0 Onondaga
Creek was measured between October 1991, and September,
1996, The daily average suspended sediment load for water
years' 1992-96 are shown in (ig, 2. Most of the suspended
sediment is viery fine elay and sile with a small fraction of very
fine sind

Chemical analyses of mudboil discharge in the MDA
indicate that the source of water is either the confined
freshwater aquifer or an underlying brackish-water (salty):
aquifer (fig. 4). Chloride concentrations in the upper.

"Water year- This is the 12-month pariod from Coiohai 1 ook
Septembss S0 The wisliy yowr oeding on Septembar 30, 19%6 1s1ha 1596

waEry2aL

Purpase ot the Onondags Lake Management Conference:;

o preépare and implement a compreiensive Manogement Plan e define & cléanup strategs for Eremdaga Lake,
retwibilitate the Lake ecosvsien, and restore beneficial uses of the Lake to the citizens af Onandaga Connty.”
—Statement frony: Citizens Advisory Committee, General Goals and Objectives, April 1991
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Figure 3. Principal geographic features of Tully Vallay, MY,
and localions of bnne held, divarsion channel, and mudboil
areas. Inset map shows detall of MDA and locations of
several depressurizing wals and outlet dam

Freshwater aguiler tunge from 37 1o 330 milligrams per
liter (/T und from 2,006 (0 7,300 mg/L in the lower.
brackish-water aquiter. The difference in chlonde
concettration belween these be sguifers is die partly o the
greuter density of the salewater, which cavses the brackish
witletr 10 concentrate in the lower aquiler,

Remedial efforls near the Tully Villey mudbails include:
{1y diverting flow fram the tributary that feeds the MDA to an
adjacent mibutary; (21 installing depressurizing wells at soversl
locations arowrd e MDA and wlong Onondaga Creek o
decrease the artesian pressore: and (31 constructing a dam and
sediment settling impoundment 1o detain mudboil sedimem
that would nooally discharge o Onondaga Creek

Surface-Water Diversion

Flow from the upper (L7 syuarc miles of the Tnbutary 6
drainuge was diverted sonth to ‘Tributacy 5 (fig. 3), in June
1992 This diversion reduced total aunual swrluce witer inflow
to the MDA by about two-thirds, which, inturn, reduced
sederent Towdmye t Onondaga Creek by hatf — from about 30
toms per day before diversion to about F5 s per day
thereafter,

Aquifer Depressurizing Wells

Depressurizime wells were installed near the collupsed
Chisen Road bndge during the winoer of 1992203 in aneffort 1o
redice artesian pressures in the upper sguifer and thereby slow
peurby mudboil getivity. The wells were drilled 1o the base off
the freshwater agquiler, and L Foot-long well screens wene
mnstalled to allow aclestan-pressared waler to (low out af the
well while huliding the fine-gramed sand and silt in place,
Phese wells have o combined discharge of about 25 gallons pe
manute of sediment-liee water and hayve modesely raduced
artesian pressure-in (he freshwarer Aguiler by about 1 pougd
per seuare inch, or about 2.5 feet ol hydraulic haal, Nearby
mudboal activity did ool ineeense, and no new mudhails have
developed sinee the wells were installed, Purchermore, the
discharze of nearby mudbails los Deen sediment free,
indicating possible stability 4o e prey

Enght slditiona] wells were installed in the aquiters
nnderiving the MUA and Cnondaza Creek i e summier of
1956 to further reduce urtesiun pressure and stowe mudbol
activity, Towd grownd-warer discharee trom ull wells avernges
shour 330 gallons per minute. The chemical quality of wataer
descharged from these wells varies with paattion around the
MEBA most of the ows from depressurizing wells seréened In
the upper aguifer around and downeeadient Trom U MDA wie
shightly brackish o sadty, indicating thar water from the lower
aguiler i migruting upward into the hase of the upper,
reshwarer aquifer Water quality upgradient {south) of the
NURA 15 generally fresh. Dischiurpe rom individual wells
range from less thun 3 oallons per minue 1o more than (00
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Figure 4 Wesl-sast gealogic section between Rattlesnake Gulf
and Rainbow Creek along Otisco Road, showing upper and
lower glacial aguifers and confining clay layers.



pallony per minute, depending on locanon and the aquifer
material —flow from a coarse sand 15 much greater than flow
fromm a fine-grained sand,

Impoundment Dam

A temporary dun was constructed @l the outlet of the MDA
(fg. 3. inser map) in July 19493 (o reduce the average daily load
of sediment discharging to Onondaga Creele. The impounded
walér covered several mudboils and allowed mos of the silt
and sand to seitle out befare tlowing 1o Unondaga Creek, Also,
the weight of water over active mudboils, and the additionsl
wedghl ol sediment selthing on the mudhals deeressed mudbol
discharge. The impoundment, in conjunction with the
depressurizing wells, hos slhowed mudboil aotivity w the MDA,
ol should slow land subsudence i ihis area as well

The imponndment reduced the average daily load of
sediment discharged from the MDA 1o Onondaga Creck, lrom
L3 b e iy i 1992 10 about 1.5 1oms per day dunng warer
youars 993 and 1994, but by 19495, the entire impounded area
wits filled with sediment; Consequently, sedimem loading w
Crondaga Creek inereased from 18 tons per day 1o warer year
LS 10 2.8 1ons per day in water vear 1996 (fig. 2).

The doany was reconstructed 1w allow the outflow elesulion W
bz vaised o e surmmer of T2, The intent 15 1o slowly
inerense the height of water over the remaining mudbails in the

ik

Figure 5. Depressurizing well llowing at & rate of
merethan 100 gallons per minuwte near the MDA

danuary 18486

United Sintes Depariment of the Interior — ULS. Geclogiesl Survey

MDA while the sorrounding depressurizing wells are in
operation. The increased amount of water and scdimienl vver
e setive mudbaiis are expectad to slow midbol activity and
canze the wells 1o discharge increased amounts of sediment-
fre= water fo the Creek.

Conclusions

The Onondaga Luke Management Conferenes’s primury
goal 1s to restore the lake's ecological integrity. As oneof seven
major issues identified by the Confersnce. the Tully Yalley
padbiils Prrst be controtled b dmprove the water ouality of
the Creek and Lake, and their habitats” The Conference his
tunded the study of the modboils within te mcboil/
depression sren aid along Onondaga Creck sinee 1991 anid has
fumded thess remediation projects which should, in time, slow
mudboil activity

Musdbuils will persist in the Tully Milley a9 long s the
twaor confined agquifers have artesian pressure that will *push’®
witter above land surface. The remediation projects we desipned
to € 1) reduce anesian pressore that deives mindboil agnvity, and
(23 decrease the dscharge of sediment. These projects are
expected w slow, but not stop, mudboil aetivity, As wresult,
varbricdity i Ooomchies Creck will deetine, as will rhe rae of land
subsidence in the Tully Valley, The results of this work will asaise
the Onondaga Lake Management Conference in innprawing the
wiitef quatity of Onondaga Creck and Cnonedags Lnke,

—Willtam M. Kappel ang Wendy 5 Metharspn—
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